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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent an internal electrode in a laminated ceramic 
capacitor, which is formed by baking a raw laminate, in which a ceramic green layer for 
absorbing a step is formed on a ceramic green sheet so as to substantially eliminate a 
step caused by the internal electrode, from being shifted or deformed. 
SOLUTION: Elasticity of the ceramic green layer 5 for absorbing a step is made larger 
than that of the ceramic green sheet 2, to make the ceramic green layer 5 for step 
absorbing more resistant to deformation than the ceramic green sheet 2, when the raw 
laminate 3a is pressed, and thereby making the internal electrode 1 less likely to be 
deformed. 
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8lzli, JiiTl3i$ffl|c|jiB^-r-5>J:5lc. a-OUfcirSEtf 

[0 0 6 0] ST\ "t2^ S •y^-^'J— >->— h 1 5 JlIC 
14, □-<J^ffli2 0^MJ^4. n^;u##Ji2 0 
I*. 3-CDS&1 CD5gg|57b<Hz : 7 S v?? 1 )— >->— h 1 5 CD 
flMtl=*-Ca<«l:5l=»JiE**t*. 3-r;U*ftM2 0CD 
ff 2 CDSSSSPirii, fT^-;U«t*:2 1 A<»$)?E$*Li)„ 

[00 6 1 ] CCDcfea^^l-f ;U3H*JS2 0 fcil/t'T* 

'J— >v— hi 5ICt*T^— ;U*(*2 1 CDfc^CDRiifL 
^ U-nf ^fcl*M°>^>-7-nf ifCD7J;Slc«k y Mf£Ltz 

=n , ;ua«*fflt2 0j3«fei/t*7*-;uaw*2 i tftft 
illi^-XhS, X<7 'J— >EP©J^lCj:oT#-^L. 
ISJfr SCt A^t^*7*iS o 
[0 0 6 2] *f = . ±>SLfc3-<;U3J<*K2 OCDIS^IC 

v— hi 5CDi®±-efc-Dr. zn-;ni<*sS2 o^jjg 
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•<^^ttt7 5-^^-xhj. x9>)->mm*f 

[0 0 6 3] -XiZ, -b^ 5 -v^^'J— >v— hi 6±l- 

2 3. fc'T*— ;U^<*2 4 fccfcL^S^IJRIXffl-tZ^ S 
^*'J— >^2 5A<Jf$iS^tL-S.o 3-fJl-iftl2 3(DSl 
WSffiSPIi. Hlli£L.fct*7^-;UaStt:2 1 f^LT. 3-< 
;^IS2 0<75^2a>4«gSlcggS$^S o fc*7*— 
tt2 4li. =J-f;HIH*tt2 3 0>*2©4i»lc»fiR*4i 

[0064] -tz^£y<7^y— M 7±|C 

14. mm^. ^-f^i»l2 6, t*7*-;i.8f*:2 7te 

£ G a^;u^ttJS2 6<Dmi<E$iSSfll4. ffi&LfctfT 7 * 
Hbi«:2 4^Lt> zi^;U^»M2 3<7)Jg2(D*fl5Sfl 

[0 0 6 5] JziZELfc-fe^ £ ?£$f'J — >v— h 1 6fc 

[006 6] t^S^^yU-Vv-H 8±(C 

14. =i-f;U»i*lK2 9j3«ttfSaflRJ|Rffl-b5 5^^y i J 
— >13 0*><Jf2J&$*lfto a>f;US«*JM2 9<D«1 <D»8 

f*M2 6(D»2a)ttfflirfta*^-B 0 =i-ohh*B2 9 

14. *<D«20)*«3El<-b5 5^^yj— >v— h 1 8(D 
ffl«lc*T*Jl< ±5 defile £*i£>o 
[0 0 6 7] fc*>\ ±i$lfc3^Jl/»tt:l20, 2 3, 
2 6fccfcl/2 9CD#J?<?*f4. te««lzfc^r. fc£*.[4 

[0O68] ZCDd: 5ft*b7 S V<7<f 1 ) — Is is— h 1 4 

0. 2 3. 2 6S3<fcl/2 9A^ t7*-;^*2 1, 2 
4fccfclX2 7S^LTBB*««S4l*^tl3j:or. £ 

[0 0 6 9] *1>T*. 1 3A<Ji«*ilx4C4: 

CicfcoT. H5tz^-r«H>f 1 1 COtz&bCDmm 

fcTvZfl 2*<»6*i*. ±0>fSJf<*1 3(4. B 

4T?I4. iWDSIft^'y^l 2jf5fc^t<D < !:L 

tb»S*itl***<. tt»<D*B**v:7*W*fctoo!> 
[0070] #a^r-. msiCTF-Tcfc^lc. «JH*^y:7 

i 2©a»rti-*-**«»ictt. m»Lfc:a^u*tt«2 

0(D*1 (D«H»*5«fel/3-f ;USW*M2 9 CDS 2 

■ttt^iijsasnftcfcdic, ^ffl*«3 o feck 1/3 1 4< 



[0071] ctf)»Ji-Y>y<7 ^ 1 1 ©JMSicfcur 

SSRiKffl-lZ^S VOW— ZsM2 2. 2 5. 2 8 
ft J: If 3 O0>W£*ft<* -fe^S^^U — >v— h 1 4 
-1 9«»tt*6LtlC**i*. ZtliZjz^X. 
(*1 3 £#<>: 5 SiMfflt7S7^^'J 
— >H2 2. 2 5. 2 8^1/3 0^7 5'^^';- 
>*>-h 14-1 9 J: «J ti^UX*lzjE»LlC< <fc 
y. tOtztb. SMffliiRffl-tr^S^^^'J — >I2 2. 
2 5. 2 8fcJ:l/3 0^gi^oT=l«Y;U«{tJl2 0. 
2 3.2 6 feet 1/2 9 0>fc» < U . 3£^<t 

LT. 3^^12 0, 2 3. 2 6fccfcL^2 9CD-TH 

[0 07 2] H 1 Li 3 * #H LtKW LfcMt 
5 H ^ ^7 a >-=r>-9-^fc!4B 4 J:l/B 5 £#RM LTlft 
WLfcSJi-f 1 1 ©J:5«i:»ilt5 5 7^1 

^Waic fcl^T. -tz^ ^ v<7<? l )—> is— h fc 5 IM4K 

*£LTI4. ftSttfr(4. = v;Uzi ~7\ T^* 

3>B«h 7l7^h-7>^>f(?)iftMi!7 5'V 

itm » -b 9 5 ^ £ t»3£tf) * £ KtSft l r m i * * - 1 

36<T?#6. «3fc*aS£ LTJ4. »^L<(4. ^F^l5//rr. 

[0073] ^fc. ^ffltyt LT^^+Lftr;u±iy^JS 

[0 0 7 4] *«mb*fcLTI*. MitTJUtz^lx. St 

\l***-Ja*,f?j** |«b*;u5^A % ig^bx^ue^A. 
Hfb^r 7f^t^A, ^b^>±T>. IWba/^h, K 

[0 07 5] ^fc. ^f^XfiE^i: LTf4. Li 2 ~ (S 

i T i ) 02 -MO (fcf£L. MOI4A I 2 O3 ^fc!4 
Z r O2 ) . S i O2 ~T i O2 -MO (tztzL. MO 
(4BaO. CaO. SrO. MgO. ZnO$fcf*Mn 
O) . L i 2 O-B2 O3 - (S i T i ) 02 +MO 

(f-f£L. MOf4A I 2 O3 titzltZ r 02 ) . B2 O 
3 - A 12 O3 -MO Ctztz L. MO(4BaO. Ca 
O. S r 0$fcl4Mg O) . &tz\tS i O2 H^fcio 

[007 6] g:fc. El3SL^LEl3S#RBLrKWLfc 
ffill -b 5 5 v 0 => >-x fc (4U 4 ft J: l/B 5 S #gg 

LxmrnLtzmm-r is?? $ i 1lcfcL^T. wgcmffii 

^/il4=l-r;L,*^M2 0. 2 3. 2 6fcJ:l/2 9/cfbl/ 
|Cbf7*— ;UWi*2 1 . 2 4t$£Xf2 7<Dmi$.<Dtzib<0 
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[0077] mmiiz>z -7 =l >ir>+)-\ztsi^xmi^ 

tl^aiStt^-X ht LTI4. 02/im 
~3 tfm. L< I40. 05-0. 5(lmt35?t, 

Ag/Pd A<6 0il%/4 0li%~ 1 0li%/9 
0 6 £4»«1±»3fc, = ?*JU*Mt&3|5 

i:. t«^>^2~2 om*S|S (iff* L< (45-1 
OSMSP) <t. 4&fcaffllflHJJM£: LtffiA g , Au. Pt, 
Ti. S i , N i £fcl*Cut?(D&JBUy*— h£&Jg 
JftWCtflO. 1~3MSSI5 (»*L<liO. 5-111 
U) t. «li8illf«3 5ll'A^. 3*d— ;ur-;g 

[0 0 7 8] Seett^— X ^l=3^L^TfflL^e>^^-& 

'7•;^^«^&3fe^f=l4ffl#«ta5SA<^L^^,tl-5)ii^•lcli. 

[0079] mm-< 1 i irfcfrfflL^n-s* 

Btt^— X hi: LTI4. Ag/PdA<8 0il%/2 0 
1 O 0Ma%/0a*%(D-&^^fcl4A g*\£> 

[0 0 8 0] 61TI=, C<Df£BJ!£. *K«fC»-3l*T. 
[0 0 8 1 ] 

[XKM1] *tt0»Jil*. WH-fevS v^a>T>-y-|c 

[0 0 8 2] 1. R*ttHr5S**t83fc<D2!Mll 
*r, tt»/*'J-*A (B a C0 3 ) fc«fcl):gHb^$> 
(T i 02 ) 1 : 1 0>^Ut£fc<5«fc?l-?¥SL.. i*S 



[008 3] 2. -tz^S CD*fii3SJ:t/-b : 5 

') \Z-)\,-?=f-=5—)\, (»tt¥ : 1 MP a ; H = 77.&W& 
&: 2 0°C) im.m.nt. LtDOP C7*;U 

fiSPt. x$y — ;U20SSS|5<!:. Mux>2 0S*SB 
Hg 1 mm(Dv^a-7gI56 0 0WS.ntt 

[0 0 8 4] fit. CffiRtfr-fc? 5 V^X^U— IC 

('MJ*&tf>JI<?*l4 2 A/ m) CDmWfr-te^Z vWJ—ls 
v-hSSi^Lfc, ttttl*. 8 0°C-e, 5»Mff<Co 

[0 0 8 5] CCDSim»-b7 £ 75 5'U->v- htf>3f 
14*143 OM P a t?fcofr 0 

[0 0 8 6] 3. ^^14^— X }-0>mffi 
Ag/Pd = 3 0/7 0ffliID*l ooWMMt. x 
5^m;ua— X4MSB£. 7;Mr-v h'®m 2 SSSP 

i. Ag#|Uv^-h3li3 (Agtlt17. 5 

WM.n) t. ^;u*;nfl — ;uT-b-T— h 3 ssa§P 

[0 0 8 7] 4. KM^ffl-tr^S-y^yj— >H©fc 
7 £ y^"*— X {ft 

;Hf*t- ;U4 0JiS£P<b. ifJUr^n- X^BISS 

a i (ssas) st^t, waa 

^Lfc&. 3*a— ;uizTg.<;liS^L. SH^tt-fe^ £ «;/ 

[O 0 8 8] 

[S1] 



(9) 



ttffl2 0 0 2-43 1 6 1 











i 


2 


3 


4 
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o 
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7 
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800 
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10 
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1.5 


Ra{//m) 


1.5 


1.5 


1.3 


1.5 


1.7 




6 


9 


10 


12 


80 



[oo8 9] m^Ltzmm^-b^^y^c'')— >->- h 

(D?|tt*T'fc^3 OMP a ttt^lxt, l^e^-t^S-^ 

<b£C-i>fa*'4 6fc:l''L9-ei*.. 3 0 M P a iii±X'S) y , Jt 
$X^Jt^-S>IS*'45t?l*. 30MP a*5Strfe-?)c 
[0 09 0] -|it*'46^^L9 U^lf-iZltm 

1 o (tblxtf'J) - 



[009 1] 
[S2] 
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mm 
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10 
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0.5 
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1.5 


1.5 


1.5 


Ra 
(//m) 


1.5 


1.5 


1.3 


1.5 


1.5 
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10 


12 


14 


80 



[009 2] mift Lf-Rmtt-tz 75'^^" U — >v— h 
;U^^5— ^KDSitt^T'fcS 1 M P a ttt^&k^ WlW 

w^^s.-jo^-^ h i-^s^xi. &mmw u>?(Dm. 

&m*. a2lc^-T*3lc, HSE0iJ<!:^Siaf46/j:^L 
9flt IMPaWlffcU, JtlKtfiJ t £ £IS*4 1 0 T- 

[0 0 9 3] -13*4 1 1&I«L14 (HJfctfiJ) g&tfi:: 
14*4 1 5 (ifcix^J) - 

.679. 6°co)>^;ux5 1 ;U'y h>7 osagp<t. 

2 2 O-Cro^r^t 0 ^^-— ;U3 OMSPi, iSg 1 mmCD 
v;i,3-7SlE6 0 0lIS|!t^ 7^-ji,s;kcSA 



;n ossgpt, «3i-^-r«-^^x$Ef$s^$^-r-5 

[0 0 9 4] ±iEtf)-fe ^ 5 X ^ 'J — 

6 0°CCDS;§*T*X/'C^U— ^lz<fe y 2B#P B lMl±jgi 

Sffl0)fcttlc. t;i,e*t-;n o ~ 2 o HfiSPiSflQ L 
T. e»At*l=J:y»«k-M*Lfc. 

[O O 9 5] 

[S3] 



(10) 



ftffi 2002-43161 











11 


12 


13 


14 


15 


SS(°C) 


135 


ao 


50 


20 


10 




0.0 


0.0 


0.0 


0.0 


0.0 




1.5 


1.5 


1.5 


1.5 


1.5 


Ra(j/m) 


0.5 


0.5 


0.5 


0.5 


0.5 




2 


2 


3 


4 


10 



[0 0 9 6] Btr5ELfcR«i*-t : 5£->'5"?" , J->->-h 

)U^^3— )l*<DJi V Xt£^;gS"C $>€> 2 O °C <t J±^< £> 
<b. liSSft-tr 5 5-;/ Mc#£;h.£,=§-ff:frti/<-r 

&&ia*4i 1 L 1 4^1*. 2 0 c CJil±T-fey, J±8c 

mtte&um 2 o°c^^T'fc-i) 0 

[0 0 9 7] -13*41 6&UL1 9 (HffitfiJ) ftt-tfl:: 
K*42 0 (tttttt) - 

^ic^fiiLfclimft-tr^S-v^^^i OOSSSBt. 36 
£79. 6°c©>^;ux^;u'b- h>7 oSMSPt , 

2 2 CCCD^U ;U3 OMMSISi:. iglmm© 

v?;u=i^7i?S5 6 o ommntZ. tH— ;U5;U-&A 
L. l^fCXgirLT. 1 6&IBI. Mit;I^£fr£:-3 



;ui o»*gpt. «4ir*-r?*i±*$*-ri,=§-fi*«i/< 
<ti/?7mmutZ%itiaL. 2^|)!igtLt, eft 
£>£££>|C1 6 mm : .E.^t- -5 C <t lr J; o T . t?;-^ 

[00 9 8] ±2E(75-b^5^-i7X i 7 , J— 

6 0 o C(D;U;S*t?x/<7tf U— SirJ: y 2 B#WMEIK 

Sfflwfctoic. t;nf*t-;n o ~ 2 o SSSPiSin I, 

[0 0 9 9] 
[$4] 
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[0 1 OO] SfriSLfc^m^-fcr^S^^^U— h 



;KZ>3Stt*"C?fc4 1 MP a titbit. 



Li9t-it iMPaia±t-fey. ttmrnktezunz 
[0101] 5. fin-t ^ =■ ^ =3 ^^-v-cDitm 

>EPHU 8 0 o C"C1 0#Pnlf£«Lfc. asp wis 



U — >Jf£ff2f*"r5fc£u 14*4 1 fcl^L 2 oiz«£#BS 

1 o»pjjtt«Lfc. rteu«a*5ck«saajRffl*^5^ 

(t£i3t?£<7)J?^l*0. 8/im) C^^ct^CLfco 

[0102] ±a<DcfcdlcrtSP*tt*5«fci/l9:*flR 

8 O °C~C 1 OOOKg/c m2 (D^DEEftl^T' 

[0 1 0 3] #fC, «j3c«(Z*5L^Tfi* 3. 2mmxg 
1. 6mmxf^l. 6mmCDT|-;i<l:^^>ct dlC ±i£ 
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commits- >>-?&'&t=o 

[0 10 4] *f=. v;U3-T^A<'>«»^$tLfcM 

it. gS^£> 2 5 0°C£T-2 4B#Pp^AMtrS;g^1±, * 

IC&AL. BM 1 3 0 0°CT'$)2 O B#Pb1CD :?D 7 T -f A* 
l-Tj&Jt^Tftofc,, 
[0 10 5] f#f>Jh.fc^i*^^^^/<U->U=S 

[0 10 6] 6. *#t±<Dl¥tii 

_t&Lfci4*4l ftl*L 2 OCmSiz^ = x f-fc 

fflLfc. -t©$§»*<«r»<Da i fti>LS4iciK£;ixTi^ 

[0 1 0 7] *1 fc^LS4lcfclt&!f#tts¥W*, 
£ 5l-frft-3fco 

[0108] r#tfcSj : -b^s v^ta*©ll*»flr* 

i± „ *an # c ft y ±/h £ < ft b ft ^ £ z 5 * -ess W>S £ 
epjjdu ^<Dt^(DD 9 oco^^ieatLr. C*l£K 

f'J-Xl-lDtgtLfc. f LT. 

= C<-X KDtte/RS»tt») -1 

©arcas-a"*. ft&mzs.iXLtzo c(o»«kflEtt. &tt 

[0 10 9] rEn@]Jl^j : 9 6%r;u5^-ttte±ic> 

4 0 0* -v->3.-eJ1^5 0 /im£>X^>L-X$i$gX^ "J 
— >£fflfT. ?L#JJ?#-2 OjUm7?EPSlJL. 8 0°CT? 1 

o #iw«;**-f 4 c t led: y . ppfflEPSij^ai^ff^ l . 

* <DW.H £ . JtgfiiSW U— WSESffl * ftl = «fc * 5M^$S 
[0 110] r R a (SMS) J : ±IH rEp@flJ?^J 

[0 111] rfiJf^Kg^gipJ :ibilfc«Bt7 5 

fco 



[0 112] Sllcfcix-c. HSS#J<!:ft£>l4*'4i ~4t 

iktt« t te&un 5 1 ©niiT?it«-r *> t - issft-b ^ = 

ho??it±*-r?&-5 3 OMP a w±-cfc 
Stt-fea £ ->">^— X hfrbft&IS^i&jJxffl-te^ 5 -v<7 
4lcfti6«Jl-fea 5 -y^a^-x^-y-lCck+ilS. 3 OMP 

a*ai<opitt**t,t = c»rj:?i=Rras#j3& t *<a»i**i 

tzmW.ft-b'yS. x KA^ftSf&MiRJlRffl-fe^S 

5l=«S«JHr5 5 -v^av^^lcit-^T. *»3I*RB 
*&mb< *«Hlc1£M $ z £ T- £ -5 . 
[0 113] £f=, !6 2*jJ:t;a4l=j3t^T. HJE^Jt 
ft-5ti*46~9is«fcl/i4*4i 6-1 9 £J±lx#Ji:ft£f4 
*4i ofcj:tfKfiz ct© p B i T-ttsrr -St. StSi*-b^ 

•y^-x hA^ftSfSMiRiRffl-tz^S — >m 

■oTmfiLZ&tzmmmt lt<dk*4 6~ 9 fc^ixis 

#41 6~ 1 9 Izil-SISIl-b^ £ 'V? a >-x>+MrJ:tL 
IS. 1 MP a*5*©»tt***-r***/W 
^m<*-tz^£ -y^^-X KA^^ft-SISMiKiRffliz^*^ 
9yj->iStot*Sl* 4xfclt«ffll tLt CD|4*4 1 

0 fccfc 1/14*42 0 ic^^HH-fe^ £ a i/^^-y-lcit 

So 

[0114] s3icfciNT. mmmt ft -&i4*4i 

1 ~ 1 4fcJt«fidtft*K*4i 5t©IHT?tt8tSt. 

•7 <7 x 5 u — ***/ u > x e»a§t 

■Cfc-5 2 O^JUi-trfc-S^^xfE^a^^^-r-S^/N* 
-f>^^#t-SI«frH2 5£->^'<-X h^&fti»fi!tftft 
i|Kffl-b^£-v->f I J-»l^toT«/$$tL^^)5gf'J<!: 
LT(DI4*41 1 ~ 1 4CHS£fIJ!-b : 5£ -^^avT^-y- 

■i-^^' £ # tBSftfr-b 5 £ ^ ^<-X h t. ft 

JRffl-b 5 £ -v ? y 'J — * -3-CWJ* **ifcJ±«« «!: 

LT(D14*'41 S\~%&mmf? £ -y ^ a >7 ^Vlzlt't 

[0 115] ccDJ;5lc s SMtRJ|Kffl-fe^£ vW) — 

>m<D^mt<. -t 5 £ ^ y y — > ->— h 05*14* 
yj— h«fcy t zfisxmizmzn~< <fty, 

CD fS^iK4Kffl-tr^£ v$<7>J— >JlA<il<tftoT 

n«naro«»t.±i:i:< < fty. ss^tuT. wsum 

[0 116] *fc, 11 fcJ:I/i2 tS3fcJ:U:S4 £ 
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3fcJ:l/«4l-j*L7zia¥4l 1 ~2 0\z£4xl£. Z(D£ 
oU^k Zfttefrtafr o fcS 1 fc<£ tf* 2 Ciijt L fc!4¥4 
1 ~ 1 OI-lt^T. *y«*ifc»«ttt*»*Ci:*<-C 

[0 117] 

[0 118] 1. tttefc-fe^a-y^ta*©** 
£7\ SHbff?-&A<4 9. 0=6^%. »<bffiia* t 2 9. 

o=e;u%. fflt—v'r)\,t)<i 4. o=e;u%, fc«fctfBMb 

l»TKi*Ufc*. B5t7K^*1±fco 7 50 

[0119] 2. ■b*?Zv5*=?>)—<Dmffite&if-t : ? 

ftlzmffittzl 0 0S»SPCD5iti«:-l2 5 5-V^^*i:. 
0. 5aa»©^ 6 # i. 

3 oiiaffl^fjuwr h^fc<ti/2 omssncD h 

56 0 OMM-Ut t=tlz % t£— JU = ;HC^AL, 4B# 

;HbJS©.7SaSPfl57K'J t*x;u:?^— /u (3* 
tt^ : 1 MP a ; # ^ X$£f£;gJt : 2 0 C C) t» njffl$lj 
t LT<7)3»fiSi5<7>DOP (7$)H[ytffW <t . 



££fffcoT. mtftt-fe^s *»fc. 

[0 1 2 0] -t L"C, CCDmiH*-b^ 5 'J— IC 

1 5 k m) <0«tt(*-b ^S'y^^'J- 
S£jj£JfcLfc„ ft*!*. 80°Ct*. 5#M*t«Eo 

[0 121] ZO»tti*-b5 5^^^U — i>*>— K0» 
t£Sl±2 OMP a-Cfeofco 

[0 12 2] 3. jJiat*'*— X htf)*fii 
A g£Hf»*8 OMfiSPi:, P d£Jl*»3fc2 OMSfl 

Sgpt. :7^;u±uut*l — ;U3 smaSPi^, 3*p — 
;uT';l^Lfc», Tjnf**— 3 saa«Mina.Ttt 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic slurry containing the 1st ceramic powder and the 1st organic binder, The 
ceramic green sheet obtained by preparing a conductive paste and the ceramic paste containing the 
2nd ceramic powder and the 2nd organic binder, respectively, and fabricating said ceramic slurry, 
The internal-circuitry element film formed by giving said conductive paste selectively so that the 
level difference by the thickness may be brought about on the principal plane of said ceramic green 
sheet, Have the ceramic Green layer for level difference absorption formed by giving said ceramic 
paste to the field in which it is on said principal plane of said ceramic green sheet, and said internal- 
circuitry element film is not formed so that the level difference by the thickness of said internal- 
circuitry element film may be lost substantially. By producing two or more composite structures, and 
accumulating said two or more composite structures, and pressing in the direction of a laminating 
Have each process which produces a raw layered product and calcinates said raw layered product. 
The manufacture approach of laminating mold ceramic electronic parts that it is the manufacture 
approach of laminating mold ceramic electronic parts, and the elastic modulus of said ceramic Green 
layer for level difference absorption is characterized by being carried out more than the elastic 
modulus of said ceramic green sheet. 

[Claim 2] The manufacture approach of laminating mold ceramic electronic parts according to claim 
1 that what has an elastic modulus more than the elastic modulus of said 1st organic binder is used as 
said 2nd organic binder. 

[Claim 3] The manufacture approach of laminating mold ceramic electronic parts according to claim 
1 that what has the glass transition temperature more than the glass transition temperature of said 1st 
organic binder is used as said 2nd organic binder. 

[Claim 4] The elastic modulus of said ceramic Green layer for level difference absorption is the 
manufacture approach of the laminating mold ceramic electronic parts according to claim 1 to 3 
adjusted with the addition of the plasticizer added by said ceramic paste. 
[Claim 5] Primary distribution processes which carry out distributed processing of the primary 
mixture with which said ceramic paste contains said the 2nd ceramic powder and 1 st organic solvent 
at least, Secondary distribution processes which carry out distributed processing of the secondary 
mixture which added said 2nd organic binder to said primary mixture which passed through said 
primary distribution processes at least, By heat-treating said secondary mixture after the process 
which includes the 2nd organic solvent of a high-boiling point in said primary mixture and/or said 
secondary mixture from said 1st organic solvent, and said secondary distribution processes The 
manufacture approach of the laminating mold ceramic electronic parts according to claim 1 to 4 
produced through the clearance process which removes said 1st organic solvent selectively. 
[Claim 6] Said 1st ceramic powder is the manufacture approach of laminating mold ceramic 
electronic parts according to claim 1 to 5 of having the same presentation as substantially as said 2nd 
ceramic powder. 

[Claim 7] Said 1st and 2nd ceramic powder is [ both ] the manufacture approaches of the laminating 
mold ceramic electronic parts according to claim 1 to 6 which are dielectric ceramic powder. 
[Claim 8] It is the manufacture approach of laminating mold ceramic electronic parts according to 
claim 7 that it is an internal electrode arranged so that electrostatic capacity may be formed while 
said internal-circuitry element film is mutual, and said laminating mold ceramic electronic parts are 
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stacked type ceramic condensers. 

[Claim 9] Said 1st and 2nd ceramic powder is [ both ] the manufacture approaches of the laminating 
mold ceramic electronic parts according to claim 1 to 6 which are magnetic-substance ceramic 
powder. 

[Claim 10] the coil with which said internal-circuitry element film is prolonged in a coiled form — a 
conductor — the manufacture approach of laminating mold ceramic electronic parts according to 
claim 9 that it is the film and said laminating mold ceramic electronic parts are laminating inductors. 
[Claim 11] Laminating mold ceramic electronic parts obtained by the manufacture approach 
according to claim 1 to 10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laminating mold ceramic electronic parts equipped 
with the ceramic layer for level difference absorption formed with the negative pattern of an internal- 
circuitry element film pattern, and its manufacture approach, in order to absorb the level difference 
resulting from the thickness of the internal-circuitry element film especially formed between ceramic 
layers about laminating mold ceramic electronic parts and its manufacture approach. 
[0002] 

[Description of the Prior Art] For example, when it is going to manufacture laminating mold ceramic 
electronic parts like a stacked type ceramic condenser, two or more ceramic green sheets are 
prepared, and these ceramic green sheet is accumulated, the conductor for constituting a capacitor, 
resistance, an inductor, a varistor, a filter, etc. on a specific ceramic green sheet according to the 
function of the laminating mold ceramic electronic parts which it is going to obtain — internal- 
circuitry element film like the film and the resistor film is formed. 

[0003] In recent years, a miniaturization and lightweight-ization progress, and in such electronic 
equipment, when laminating mold ceramic electronic parts are used as a circuit element, as for 
electronic equipment including mobile communication equipment, a miniaturization or thin-shape- 
izing, and lightweight-ization are strongly required also from such laminating mold ceramic 
electronic parts. For example, in the case of the stacked type ceramic condenser, the demand of a 
miniaturization or thin-shape-izing, and large-capacity-izing is increasing. 

[0004] When it is going to manufacture a stacked type ceramic condenser, typically Mix dielectric 
ceramic powder, an organic binder, a plasticizer and an organic system, or a drainage system solvent, 
and a ceramic slurry is produced. This ceramic slurry on a base material like polyester film by which 
coating was carried out with the silicone resin as a remover etc. By fabricating so that a doctor blade 
method etc. may be applied, for example, it may become the shape of a sheet with a thickness of 
several micrometers, a ceramic green sheet is produced and, subsequently this ceramic green sheet is 
dried. 

[0005] Next, the internal electrode as internal-circuitry element film is formed on a ceramic green 
sheet by having two or more patterns which separated spacing mutually on the principal plane of the 
ceramic green sheet mentioned above, and screen-stencil giving a conductive paste, and drying this. 
Some ceramic green sheets 2 with which it was distributed over two or more places as mentioned 
above, and the internal electrode 1 was formed in drawing 7 R> 7 are shown by the top view. 
[0006] Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by suitable 
magnitude, as a part is shown in drawing 6 , only predetermined number of sheets is accumulated 
and the raw layered product 3 is further produced by accumulating only number of sheets 
predetermined in the ceramic green sheet of this pile which does not form the internal electrode up 
and down. 

[0007] After this raw layered product 3 is pressed in the direction of a laminating, as it is shown in 
drawing 8 , it is cut by the magnitude which should serve as the layered product chip 4 for each 
stacked type ceramic condenser, and, subsequently a stacked type ceramic condenser is completed 
by giving a baking process and forming an external electrode eventually, after passing through a 
debinder process. 
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[0008] In such a laminating ceramic condenser, in order to satisfy the demand to the miniaturization 
or thin-shape-izing, and large-capacity-izing, it is necessary to attain buildup of the number of 
laminatings of the ceramic green sheet 2 and an internal electrode 1, and lamination of the ceramic 
green sheet 2. 

[0009] However, between the part in which an internal electrode 1 is located the more as a result of 
accumulation of each thickness of an internal electrode 1 the more above multilayering and 
lamination progress, and the parts which are not so, Or as the difference of the thickness between the 
part by which the a large number array of the internal electrode 1 is comparatively carried out in the 
direction of a laminating, and the part which is not so becomes more remarkable, for example, it is 
shown in drawing 8 , about the appearance of the obtained layered product chip 4, the deformation 
from which a principal plane serves as convex on the other hand will arise. 
[0010] If deformation as shown in drawing 8 in the layered product chip 4 has arisen , since a 
comparatively big distortion is comparatively brought about in the part in which the internal 
electrode 1 is not located , or a small number of part in which only the internal electrode 1 is 
arranged in the direction of a laminating in the case of a press process and the adhesion between the 
ceramic green sheets 2 is inferior , it is easy to generate defects , such as delamination and a minute 
crack , by the internal stress caused at the time of baking . 

[001 1] Moreover, deformation of the layered product chip 4 as shown in drawing 8 may cause the 
result made to transform an internal electrode 1 into un-wanting, and short [ poor ] may produce it by 
this. 

[0012] Such inconvenience is the cause of reducing the dependability of a stacked type ceramic 
condenser. 

[0013] In order to solve the above problems, for example, as shown in drawing 2 , the ceramic Green 
layer 5 for level difference absorption is formed in the field in which the internal electrode 1 on the 
ceramic green sheet 2 is not formed, and losing substantially the level difference by the thickness of 
the internal electrode 1 on the ceramic green sheet 2 by this ceramic Green layer 5 for level 
difference absorption is indicated by JP,56-94719,A, JP,3-74820,A, JP,9-106925,A, etc. 
[0014] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption 
Between the part in which an internal electrode 1 is located when raw layered product 3 a is 
produced, as a part is shown in drawing 1 , and the parts which are not so, Or as the difference of the 
thickness between the part by which the a large number array of the internal electrode 1 is 
comparatively carried out in the direction of a laminating, and the part which is not so stops arising 
substantially and it is shown in drawing 3 , in obtained layered product chip 4a, it is hard coming to 
generate deformation [****/ U n-] as shown in drawing 8 . 

[0015] consequently, the dependability of the stacked type ceramic condenser which could make 
hard to produce problems, such as defects, such as delamination which was mentioned above, and a 
minute crack, and short [ by deformation of an internal electrode 1 / poor ], and was obtained can be 
raised. 
[0016] 

[Problem(s) to be Solved by the Invention] However, in spite of having adopted the approach 

explained with reference to drawing 1 thru/or drawing 3 mentioned above, deformation of an internal 

electrode 1, a gap, or distortion may arise. And it turns out that it is easy to produce deformation of 

this internal electrode 1 etc. at the press process for obtaining layered product chip 4a. 

[0017] The same problem encounters also in other laminating mold ceramic saying other than a 

stacked type ceramic condenser (for example, a laminating inductor) electronic parts. 

[0018] Then, the object of this invention is offering the laminating mold ceramic electronic parts 

obtained by the manufacture approach of the laminating mold ceramic electronic parts which can 

solve a problem which was mentioned above, and this manufacture approach. 

[0019] 

[Means for Solving the Problem] This invention is first turned to the manufacture approach of 
laminating mold ceramic electronic parts. By this manufacture approach, the following processes are 
carried out fundamentally. 

[0020] First, the ceramic slurry containing the 1 st ceramic powder and the 1 st organic binder, a 
conductive paste, and the ceramic paste containing the 2nd ceramic powder and the 2nd organic 
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binder are prepared, respectively. 

[0021] Next, the ceramic green sheet obtained by fabricating a ceramic slurry, The internal-circuitry 
element film formed by giving a conductive paste selectively so that the level difference by the 
thickness may be brought about on the principal plane of a ceramic green sheet, Have the ceramic 
Green layer for level difference absorption formed by giving a ceramic paste to the field in which it 
is on the principal plane of a ceramic green sheet, and the internal -circuitry element film is not 
formed so that the level difference by the thickness of the internal-circuitry element film may be lost 
substantially. Two or more composite structures are produced. 

[0022] Next, a raw layered product is produced by accumulating the composite structure of these 
plurality and pressing in the direction of a laminating. 
[0023] And a raw layered product is calcinated. 

[0024] In the manufacture approach of laminating mold ceramic electronic parts equipped with such 
a fundamental process, in order to solve the technical technical problem mentioned above, the elastic 
modulus of the ceramic Green layer for level difference absorption is characterized by being carried 
out more than the elastic modulus of a ceramic green sheet. 

[0025] As mentioned above, since the modulus of elasticity of the ceramic Green layer for level 
difference absorption is carried out more than the modulus of elasticity of a ceramic green sheet, 
what has a modulus of elasticity more than the modulus of elasticity of the 1st organic binder can be 
used as 2nd organic binder, or what has the glass transition temperature more than the glass 
transition temperature of the 1st organic binder can be used as 2nd organic binder. 
[0026] Moreover, the elastic modulus of the ceramic Green layer for level difference absorption can 
also be adjusted by the addition of the plasticizer added by the ceramic paste. 
[0027] In this invention an above-mentioned ceramic paste Primary distribution processes which 
carry out distributed processing of the primary mixture which contains the 2nd ceramic powder and 
1st organic solvent at least, Secondary distribution processes which carry out distributed processing 
of the secondary mixture which added the 2nd above-mentioned organic binder to the primary 
mixture which passed through primary distribution processes at least, It is more desirable than the 1st 
organic solvent to be produced through the process which includes the 2nd organic solvent of a high- 
boiling point in primary mixture and/or secondary mixture, and the clearance process which removes 
the 1st organic solvent selectively by heat-treating secondary mixture after secondary distribution 
processes. 

[0028] Moreover, as for the 1st ceramic powder, in this invention, it is desirable to have the same 
presentation as substantially as the 2nd ceramic powder. 

[0029] Moreover, in the specific embodiment of this invention, the 1st and 2nd ceramic powder 
contained in a ceramic slurry and a ceramic paste, respectively is [ both ] dielectric ceramic powder. 
In this case, when the internal-circuitry element film is the internal electrode arranged so that 
electrostatic capacity may be formed while it is mutual, a stacked type ceramic condenser can be 
manufactured. 

[0030] Moreover, in other specific embodiments of this invention, both the ceramic powder 

contained in a ceramic slurry and a ceramic paste, respectively is magnetic-substance ceramic 

powder, in this case, the coil with which the internal-circuitry element film is prolonged in a coiled 

form — a conductor — a laminating inductor can be manufactured when it is the film. 

[0031] This invention is turned also to the laminating mold ceramic electronic parts obtained again 

by the manufacture approach which was mentioned above. 

[0032] 

[Embodiment of the Invention] One operation gestalt of this invention is explained about the 
manufacture approach of a stacked type ceramic condenser. The manufacture approach of the 
stacked type ceramic condenser by this operation gestalt can be explained referring to drawing 1 
thru/or drawing 3 mentioned above. 

[0033] In carrying out this operation gestalt, the ceramic paste containing the 2nd ceramic powder 
for the conductive paste for the ceramic slurry containing the 1 st ceramic powder for the ceramic 
green sheet 2 and the 1st organic binder and an internal electrode 1 and the ceramic Green layer 5 for 
level difference absorption and the 2nd organic binder is prepared, respectively. In addition, about 
each property of the 1st and 2nd organic binders, it mentions later. Moreover, the conductive paste 
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also usually contains the organic binder. 

[0034] In order to obtain the ceramic green sheet 2 from an above-mentioned ceramic slurry, for 
example, coating was carried out with the silicone resin as a remover etc., on a base material (not 
shown) like polyester film, a ceramic slurry is fabricated by a doctor blade method etc., and, 
subsequently is dried. Each thickness of the ceramic green sheet 2 is set to several micrometers after 
desiccation. 

[0035] On the principal plane of the ceramic green sheet 2, it is formed with the thickness of about 1 
micrometer [ after an internal electrode's 1 drying ] so that it may be distributed over two or more 
places. An internal electrode 1 gives a conductive paste by screen-stencil etc., and is formed by 
drying this. This internal electrode 1 has predetermined thickness, respectively, therefore the level 
difference by this thickness is brought about on the ceramic green sheet 2. 

[0036] Next, it is on the principal plane of the ceramic green sheet 2, and the ceramic Green layer 5 
for level difference absorption is formed in the field in which the internal electrode 1 is not formed 
so that the level difference by the thickness of the internal electrode 1 mentioned above may be lost 
substantially. The ceramic Green layer 5 for level difference absorption has the negative pattern of 
an internal electrode 1 , is formed by giving the ceramic paste which mentioned above by screen- 
stencil etc., and, subsequently is dried. 

[0037] After forming the ceramic Green layer 5 for level difference absorption in reverse, you may 
make it form an internal electrode 1, although the ceramic Green layer 5 for level difference 
absorption was formed in the explanation mentioned above after forming an internal electrode 1 . 
[0038] As mentioned above, the composite structure 6 with which the internal electrode 1 and the 
ceramic Green layer 5 for level difference absorption were formed on the ceramic green sheet 2 as 
shown in drawing 2 Two or more preparation is carried out, these composite structures 6 are cut by 
suitable magnitude, and only predetermined number of sheets is accumulated. By furthermore 
accumulating the ceramic green sheet with which the internal electrode and the ceramic Green layer 
for level difference absorption are not formed up and down, raw layered product 3a as shows a part 
to drawing 1 is produced. 

[0039] After this raw layered product 3a is pressed in the direction of a laminating, as it is shown in 
drawing 3 , it is cut by the magnitude which should be set to layered product chip 4a for each stacked 
type ceramic condenser, and, subsequently a multilayer capacitor is completed by giving a baking 
process and forming an external electrode eventually, after passing through a debinder process. 
[0040] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption 
Between the part in which an internal electrode 1 is located in raw layered product 3 a as a part is 
shown in drawing 1 , and the parts which are not so, Or as the difference of the thickness between 
the part by which the a large number array of the internal electrode 1 is comparatively carried out in 
the direction of a laminating, and the part which is not so stops arising substantially and it is shown 
in drawing 3 , in layered product chip 4a, it is hard coming to generate deformation [****/ un-]. 
consequently, the problem of a defect and short [ poor ], such as delamination and a minute crack, 
can be made hard to produce in the obtained stacked type ceramic condenser. 
[0041] moreover — it should observe — the elastic modulus of the ceramic Green layer 5 for level 
difference absorption is carried out more than the elastic modulus of the ceramic green sheet 2. 
When it is going to obtain raw layered product 3a by accumulating and pressing two or more 
composite structures 6 by this, are hard coming to deform the ceramic Green layer 5 for level 
difference absorption rather than the ceramic green sheet 2 at the time of a press, therefore the 
ceramic Green layer 5 for level difference absorption serves as a wall, and it is hard coming to also 
generate deformation of an internal electrode 1 , and hard coming to generate a gap of an internal 
electrode 1 and distortion as a result. This acts more effectively to prevention of generating of the 
defect mentioned above or a defect. 

[0042] In addition, although the conductive paste used in order to form an internal electrode 1 
contains conductive powder, a solvent, and resinous principles, such as an organic binder, when 
screen-stencil nature is taken into consideration as a solvent contained in the solvent and the 
conductive paste which are included in a ceramic paste, it is desirable to use what has the boiling 
point 150 degrees C or more, and it is more desirable to use what has the boiling point which is 
about 200-250 degrees C. When it is easy to dry a ceramic paste or a conductive paste, therefore it is 
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easy to produce the blinding of the mesh of a printing pattern at less than 1 50 degrees C and it 
exceeds another side and 250 degrees C, it is for being hard to dry a printing paint film, therefore 
carrying out a long duration important point to desiccation. 

[0043] When the solvent contained in a ceramic slurry, a ceramic paste, and a conductive paste is an 
organic solvent, as an example of such an organic solvent Ketones, such as a methyl ethyl ketone, 
methyl isobutyl ketone, and an acetone Hydrocarbons, such as toluene, benzene, a xylene, and 
normal hexane Alcohols, such as a methanol, ethanol, isopropanol, a butanol, and amyl alcohol, 
Ester, such as ethyl acetate, butyl acetate, and isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, 
butyl Cellosolve, Cellosolve acetate, methyl Cellosolve acetate, Butyl carbitol, a cyclohexanol, pine 
oil, a dihydroterpineol, Chlorinated hydrocarbons, such as ketones, such as an isophorone, a 
terpineol, the SHIPRO pyrene glycol, and dimethyl phthalate, ester, hydrocarbons, alcohols, and a 
methylene chloride, and such mixture are mentioned. 

[0044] Moreover, as an organic binder, what is dissolved in the solvent mentioned above in a room 
temperature is good respectively. As such an organic binder, there are denaturation celluloses, such 
as polyacetals, such as a polyvinyl butyral and poly butyl butyral, Pori (meta) acrylic ester, and ethyl 
cellulose, alkyd, vinylidenes, polyethers, epoxy resins, urethane resin, polyamide resin, polyimide 
resin, polyamidoimide resin, polyester resin, Pori Sail John resin, liquid crystal polymers, poly 
imidazole resin, and poly oxazoline resin, for example. 

[0045] What is necessary is just to choose the 1 st organic binder which should be included in the 
ceramic slurry for shaping of the ceramic green sheet 2, and the 2nd organic binder which should be 
included in the ceramic paste for formation of the ceramic Green layer 5 for level difference 
absorption based on each elastic modulus or glass transition temperature, respectively from above- 
mentioned organic binders, in order to carry out the elastic modulus of the ceramic Green layer 5 for 
level difference absorption more than the elastic modulus of the ceramic green sheet 2. 
[0046] The polyvinyl butyral illustrated above as an organic binder is obtained by the condensation 
of polyvinyl alcohol and a butyraldehyde, an acetyl group is less than [ 6 mol % ], and a butyral 
radical has % of a 62-82-mol low polymerization article, an inside polymerization article, and a high 
polymerization article. As for the polyvinyl butyral used as 1 st organic binder in a ceramic paste, it is 
desirable that it is a polymerization article while the balance of the tough nature of the dissolution 
viscosity and the dry paint film to an organic solvent to a butyral radical is about 65 mol %. 
[0047] In addition, in manufacturing the ceramic paste for the ceramic Green layer 5 for level 
difference absorption especially, it is desirable that the following approaches are adopted. 
[0048] That is, as an organic solvent, the 2nd organic solvent of a low-boiling point is comparatively 
used with the 1st organic solvent of a high-boiling point, and primary distribution processes which 
carry out distributed processing of the primary mixture which contains the 2nd ceramic powder and 
2nd organic solvent at least, and secondary distribution processes which carry out distributed 
processing of the secondary mixture which added the 2nd organic binder to the primary mixture 
which passed through this primary distribution process at least are carried out. In addition, the 1st 
organic solvent is added on the both sides of the phase of primary distribution processes, the phase of 
secondary distribution processes or the phase of primary distribution processes, and the phase of 
secondary distribution processes. And the 2nd organic solvent is eventually removed selectively by 
heat-treating secondary mixture after secondary distribution processes. 

[0049] Thus, since the 2nd organic binder is not yet added at primary distribution processes, it is 
easy to make distributed processing under hypoviscosity possible, therefore to raise the dispersibility 
of the 2nd ceramic powder. At this primary distribution process, while the air which is sticking to the 
front face of the 2nd ceramic powder can consider as the condition of the 2nd organic solvent having 
permuted and having fully wet the 2nd ceramic powder by the 2nd organic solvent, the state of 
aggregation of the 2nd ceramic powder can fully be cracked. 

[0050] Moreover, at secondary distribution processes, maintaining the high dispersibility of the 2nd 
ceramic powder obtained at primary distribution processes as mentioned above, enough and 
homogeneity can be made to mix the 2nd organic binder, and the further grinding effectiveness of 
the 2nd ceramic powder can also be expected. 

[0051] Moreover, since clearance of the 2nd organic solvent is carried out after secondary 
distribution processes While it is possible also in the phase of secondary distribution processes to 
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make viscosity of secondary mixture comparatively low, therefore being able to maintain distributed 
effectiveness comparatively highly The solubility of the 2nd organic binder added in the phase of 
secondary distribution processes which were mentioned above can be raised. 
[0052] In addition, as the 2nd organic solvent mentioned above, a methyl ethyl ketone, methyl 
isobutyl ketone, an acetone, toluene, benzene, a methanol, ethanol, isopropanol, ethyl acetate, 
isobutyl acetate, butyl acetate, and such mixture can be used advantageously, for example, taking 
into consideration relation with the boiling point of the 1st organic solvent. 
[0053] Moreover, as for the 1st ceramic powder contained in the ceramic slurry for the ceramic 
green sheet 2, it is desirable that they are the 2nd ceramic powder contained in the ceramic paste for 
the ceramic Green layer 5 for level difference absorption and the thing which has the same 
presentation substantially. It is for making a degree of sintering in agreement between the ceramic 
Green layer 5 for level difference absorption, and the ceramic green sheet 2. 
[0054] In addition, I hear that it is the same that a principal component has the same presentation 
substantially [ a **** ], and it is. For example, even if accessory constituents, such as a minute 
amount addition metallic oxide and glass, differ, it can be said that it has the same presentation 
substantially. Moreover, the ceramic powder contained in the ceramic paste for the ceramic Green 
layer 5 for level difference absorption if the ceramic powder contained in the ceramic green sheet 2 
is the thing of the range which satisfies X7R property specified by the B weighting specified by JIS 
about the temperature characteristic of electrostatic capacity and EIA standard also has a the same 
principal component, and the accessory constituent may be different as long as it satisfies B 
weighting and X7R property. 

[0055] Moreover, in the ceramic paste for the ceramic slurry for the ceramic green sheet 2, or the 
ceramic Green layer 5 for level difference absorption, a dispersant, a plasticizer, an antistatic agent, a 
defoaming agent, etc. may be added if needed. In addition, the addition of the plasticizer added by 
the ceramic paste can also adjust the elastic modulus of the ceramic Green layer 5 for level 
difference absorption. 

[0056] Drawing 4 is the perspective view disassembling and showing the element which constitutes 
the raw layered product 1 3 prepared in order to obtain the layered product chip 1 2 with which the 
laminating inductor 1 1 which is for explaining the manufacture approach of the laminating inductor 
as other operation gestalten of this invention, and showed the appearance to drawing 5 with the 
perspective view, and which was manufactured by this manufacture approach is equipped. 
[0057] It has 18 and 19 and the raw layered product 13 is obtained two or more ceramic green sheets 
14, 15, 16, and 17, — , by carrying out the laminating of these ceramic green sheets 14-19. 
[0058] The ceramic green sheets 14-19 fabricate the ceramic slurry containing the 1st magnetic- 
substance ceramic powder and the 1st organic binder with a doctor blade method etc., and are 
obtained by drying. Each thickness of the ceramic green sheets 14-19 is set to 10-30 micrometers 
after desiccation. 

[0059] the coil prolonged in a coiled form so that it may explain to the ceramic green sheets 15-18 
located in the medium among the ceramic green sheets 14-19 in a detail below — a conductor — the 
film and the ceramic Green layer for level difference absorption are formed. 

[0060] first - the ceramic green sheet 1 5 top — a coil - a conductor - the film 20 is formed, a coil - 
a conductor - the film 20 is formed so that the 1st edge may reach even the edge of the ceramic 
green sheet 15. a coil — a conductor - the 2nd edge of the film 20 — a beer hall — a conductor 21 is 
formed. 

[0061] such a coil — a conductor — the film 20 and a beer hall — the ceramic green sheet 15 in order 
to form a conductor 21 — a beer hall — the coil after forming the breakthrough for a conductor 21 by 
approaches, such as laser or punching, — a conductor ~ the film 20 and a beer hall — screen-stencil 
etc. gives the conductive paste used as a conductor 21, and drying is performed. 
[0062] moreover, the coil mentioned above — a conductor — the level difference by the thickness of 
the film 20 is lost substantially — as — the principal plane top of the ceramic green sheet 15 — it is ~ 
a coil — a conductor — the ceramic Green layer 22 for level difference absorption is formed in the 
field in which the film 20 is not formed. The ceramic Green layer 22 for level difference absorption 
gives the ceramic paste containing the 2nd magnetic-substance ceramic powder and the 2nd organic 
binder by screen-stencil etc., and is formed by drying. 
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[0063] next, the approach mentioned above on the ceramic green sheet 16 and the same approach — a 
coil — a conductor — the film 23 and a beer hall — a conductor 24 and the ceramic Green layer 25 for 
level difference absorption are formed, a coil — a conductor — the beer hall which mentioned the 1 st 
edge of the film 23 above — a conductor 21 — minding a coil — a conductor — it connects with the 
2nd edge of the film 20. a beer hall — a conductor 24 - a coil — a conductor — it is formed in the 2nd 
edge of the film 23. 

[0064] next — the ceramic green sheet 1 7 top — the same ~ a coil — a conductor — the film 26 and a 
beer hall ~ a conductor 27 and the ceramic Green layer 28 for level difference absorption are 
formed, a coil ~ a conductor — the beer hall which mentioned the 1st edge of the film 26 above — a 
conductor 24 — minding — a coil — a conductor — it connects with the 2nd edge of the film 23. a beer 
hall — a conductor 27 — a coil — a conductor — it is formed in the 2nd edge of the film 26. 
[0065] The laminating of the ceramic green sheets 16 and 17 mentioned above is repeated two or 
more times if needed. 

[0066] next the ceramic green sheet 1 8 top — a coil a conductor ~ the film 29 and the ceramic 
Green layer 30 for level difference absorption are formed, a coil — a conductor — the beer hall which 
mentioned the 1 st edge of the film 29 above — a conductor 27 — minding — a coil — a conductor — it 
connects with the 2nd edge of the film 26. a coil — a conductor — the film 29 is formed so that the 
2nd edge may reach even the edge of the ceramic green sheet 1 8. 

[0067] in addition, the coil mentioned above ~ a conductor — each thickness of film 20, 23, 26, and 
29 is set to about 30 micrometers after desiccation. 

[0068] two or more coils prolonged in an each coiled form in the raw layered product 13 obtained by 
carrying out the laminating of two or more composite structures which contain such ceramic green 
sheets 14-19, respectively, and pressing in the direction of a laminating — a conductor — film 20, 23, 
26, and 29 — a beer hall — sequential connection is made through conductors 21, 24, and 27 — as a 
whole — the coil of two or more turns — a conductor is formed. 

[0069] Subsequently, the layered product chip 12 for the laminating inductor 1 1 shown in drawing 5 
is obtained by calcinating the raw layered product 13. In addition, although the raw layered product 
13 is illustrated as a thing for obtaining one layered product chip 12 by drawing 4 R> 4, it is 
produced as a thing for obtaining two or more layered product chips, and you may make it take out 
two or more layered product chips by cutting this. 

[0070] subsequently, the coil mentioned above in each edge as for which the layered product chip 1 2 
carries out phase opposite as shown in drawing 5 — a conductor — the 1 st edge of the film 20, and a 
coil — a conductor — the external electrodes 30 and 31 are formed and the laminating inductor 1 1 is 
completed by it so that it may connect with the 2nd edge of the film 29, respectively. 
[0071] Also in manufacture of this laminating inductor 11, the elastic modulus of the ceramic Green 
layers 22, 25, 28, and 30 for level difference absorption is carried out more than the elastic modulus 
of the ceramic green sheets 14-19. When it is going to obtain the raw layered product 13, it is hard 
coming to deform the ceramic Green layers 22, 25, 28, and 30 for level difference absorption rather 
than the ceramic green sheets 14-19 by this at the time of a press. The sake, the ceramic Green layers 
22, 25, 28, and 30 for level difference absorption — a wall « becoming — a coil — a conductor — 
deformation of film 20, 23, 26, and 29 — being generated — being hard — as a result — a coil — a 
conductor — it is hard coming to generate a gap of film 20, 23, 26, and 29 and distortion 
[0072] In laminating mold ceramic electronic parts like the laminating inductor 1 1 explained with 
reference to the stacked type ceramic condenser explained with reference to drawing 1 thru/or 
drawing 3 or drawing 4 , and drawing 5 As ceramic powder contained in a ceramic green sheet or the 
ceramic Green layer for level difference absorption Typically An alumina, a zirconia, a magnesia, 
titanium oxide, barium titanate, It can choose suitably from non-oxide system ceramic powder, such 
as oxide system ceramic powder, such as titanic-acid lead zirconate and ferrite-manganese, silicon 
carbide, silicon nitride, and sialon, and can use. As a powder particle size, an average of 5 
micrometers or less of things of a 1 -micrometer globular form or the letter of grinding are used more 
preferably. 

[0073] Moreover, when the content of the alkali-metal oxide contained as an impurity uses 0.1 or 
less % of the weight of barium titanate as ceramic powder, the following metallic oxides and a glass 
component may be made to contain as a minor constituent to this ceramic powder. 
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[0074] As a metallic oxide, there is an oxidization terbium, an oxidization dysprosium, an 
oxidization holmium, an oxidization erbium, an oxidization ytterbium, manganese oxide, cobalt 
oxide, nickel oxide, or a magnesium oxide. 

[0075] As a glass component, moreover, Li2-(SiTi) 02-MO (-- however, MO — aluminum 203 or 
Zr02) Si02-Ti02-MO (- however, MO - BaO, CaO, SrO, MgO, ZnO, or MnO) - Li2 0-B2 03- 
(SiTi) 02+MO (however, MO aluminum 203 or Zr02), B-2 03-aluminum2 03-MO (however, MO 
BaO, CaO, SrO, or MgO), or Si02 etc. - it is. 

[0076] moreover, the laminating inductor 1 1 explained with reference to the stacked type ceramic 
condenser explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 — 
setting — an internal electrode 1 or a coil — a conductor — film 20, 23, 26, and 29 and a beer hall — as 
a conductive paste for conductors 21 and 24 and formation of 27 used, the following can be used, for 
example. 

[0077] As a conductive paste used in a stacked type ceramic condenser 0.02 micrometers - 3 
micrometers of mean particle diameter are 0.05-0.5 micrometers preferably. Conductive powder, 
nickel metal powder, or copper metal powder etc. with which Ag/Pd consists of 60 % of the weight / 
40 % of the weight - 10 % of the weight / 90% of the weight of an alloy is included. This powder 
The 100 weight sections, An organic binder 2-20 weight section (preferably 5-10 weight section) 
and Ag as a sintering inhibitor, Metal resinate, such as Au, Pt, Ti, Si, nickel, or Cu, by metal 
conversion The about 0.1 to 3 weight section (preferably 0.5 - 1 weight section), After kneading the 
about 35 weight section for an organic solvent with 3 rolls, the conductive paste obtained by adding 
the same or another organic solvent further, and performing viscosity control can be used. 
[0078] In addition, the thing with a mean particle diameter of about lOOnm which could be produced 
by various approaches, for example, was produced by the gaseous-phase method can also be used for 
the metal powder used in a conductive paste. Moreover, when nickel metal powder or copper metal 
powder is used, a reducing atmosphere is applied in a baking process. 

[0079] As a conductive paste used in the laminating inductor 1 1 This powder receives the 100 
weight sections including the conductive powder with which Ag/Pd consists of 80 % of the weight / 
20 % of the weight - 100 % of the weight / 0% of the weight of an alloy, or Ag. After kneading the 
same organic binder as a case, sintering inhibitor, and organic solvent of the conductive paste for the 
stacked type ceramic condenser mentioned above with 3 rolls by the same ratio, The conductive 
paste obtained by adding the same or another organic solvent further, and performing viscosity 
control can be used. 

[0080] Below, this invention is more concretely explained based on the example of an experiment. 
[0081] 

[The example 1 of an experiment] The example 1 of an experiment is related with a stacked type 
ceramic condenser. 

[0082] 1 . Dehydration desiccation was carried out after carrying out weighing capacity of 
preparation ****, the barium carbonate (BaC03), and titanium oxide (Ti02) of dielectric ceramic 
powder so that it may become the mole ratio of 1 : 1 , and carrying out wet blending using a ball mill. 
Subsequently, after carrying out temporary quenching at the temperature of 1 000 degrees C for 2 
hours, dielectric ceramic powder was obtained by grinding. 

[0083] 2. Dielectric Ceramic Powder 100 Weight Section Prepared for Preparation of Ceramic 
Slurry, and Production Place of Ceramic Green Sheet, The inside degree of polymerization as an 
organic binder, and the polyvinyl-butyral (elastic modulus: 1 MPa; glass transition temperature : 20 
degrees C) 7 weight section of whenever [ high butyral-ized ], As a plasticizer the DOP(dioctyl 
phthalate) 3 weight section, the methyl-ethyl-ketone 30 weight section, the ethanol 20 weight 
section, and the toluene 20 weight section with the ball 600 weight section made from a zirconia 
with a diameter of 1mm It supplied to the ball mill, wet blending was performed for 20 hours, and 
the dielectric ceramic slurry was obtained. 

[0084] And to this dielectric ceramic slurry, the doctor blade method was applied and the dielectric 

ceramic green sheet with a thickness of 3 micrometers (the thickness after baking is 2 micrometers) 

was fabricated. Desiccation is 80 degrees C and was performed for 5 minutes. 

[0085] The elastics modulus of this dielectric ceramic green sheet were 30MPa(s). 

[0086] 3. After kneading the metal powder 100 weight section of preparation Ag/Pd=30/70 of a 
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conductive paste, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight section, the Ag metal 
resinate 3 weight section (17.5 weight sections as Ag), and the butyl carbitol acetate 35 weight 
section with 3 rolls, the terpineol 35 weight section was added and viscosity control was performed. 
[0087] 4. Preparation-Sample 1 thru/or 4 (Example), and Sample 5 (Example of Comparison) of 
Ceramic Paste for Ceramic Green Layer for Level Difference Absorption - Dielectric Ceramic 
Powder 100 Weight Section Prepared Previously, It had the addition (weight section) shown in a 
table 1 in the terpineol 40 weight section and the ethyl cellulose resin 5 weight section, and DOP as a 
plasticizer was added, these were well kneaded with 3 rolls, after mixing with an automatic mortar, 
and the dielectric ceramic paste was obtained. 
[0088] 



[A table 11 
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[0089] As shown in a table 1, the elastic modulus of the dielectric ceramic Green layer for level 
difference absorption formed with a dielectric ceramic paste compared with 30MPa(s) which are the 
elastics modulus of the dielectric ceramic green sheet mentioned above is 30 or more MP as in the 
sample 6 used as an example thru/or 9, and is less than 30 MPas by the sample 5 used as the example 
of a comparison. 

[0090] - A sample 6 thru/or 9 (example), and sample 10 (example of a comparison) - After mixing 
the dielectric ceramic powder 100 weight section prepared previously, the terpineol 40 weight 
section, and the various organic binder 7 weight sections which have the modulus of elasticity shown 
in a table 2 with an automatic mortar, it kneaded well with 3 rolls and the dielectric ceramic paste 
was obtained. 
[0091] 



[A table 2] 
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[0092] As shown in a table 2, the modulus of elasticity of the various organic binders contained in a 
dielectric ceramic paste compared with IMPa which is the modulus of elasticity of the polyvinyl 
butyral contained in the dielectric ceramic slurry for the dielectric ceramic green sheet mentioned 
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above is 1 or more MPas in the sample 6 used as an example thru/or 9, and is less than 1 MPa by the 
sample 1 0 used as the example of a comparison. 

[0093] - A sample 1 1 thru/or 14 (example), and sample 15 (example of a comparison) - The 
dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 
weight section of 79.6 degrees C of boiling points, the terpineol 30 weight section of 220 degrees C 
of boiling points, and the ball 600 weight section made from a zirconia with a diameter of 1mm were 
supplied to the ball mill, and wet blending was performed as primary distribution processes for 16 
hours. Next, ceramic slurry mixture was obtained by adding the terpineol 10 weight section of 220 
degrees C of boiling points, and the various organic binder 5 weight sections which have each glass 
transition temperature shown in a table 3 in the same pot, and mixing these as secondary distribution 
processes in it for further 16 hours. 

[0094] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation 
of the above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl 
ketone was removed thoroughly and the dielectric ceramic paste was obtained. Subsequently, the 
sake [ for viscosity control ], terpineol 10-20 weight section addition was carried out, and the 
automatic mortar distributed and adjusted. 
[0095] 



[A table 3] 
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[0096] As shown in a table 3, the glass transition temperature of the various organic binders 
contained in a dielectric ceramic paste compared with 20 degrees C which is the glass transition 
temperature of the polyvinyl butyral contained in the dielectric ceramic slurry for the dielectric 
ceramic green sheet mentioned above is 20 degrees C or more in the sample 1 1 used as an example 
thru/or 14, and is less than 20 degrees C by the sample 15 used as the example of a comparison. 
[0097] - A sample 16 thru/or 19 (example), and sample 20 (example of a comparison) - The 
dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 
weight section of 79.6 degrees C of boiling points, the terpineol 30 weight section of 220 degrees C 
of boiling points, and the ball 600 weight section made from a zirconia with a diameter of 1mm were 
supplied to the ball mill, and wet blending was performed as primary distribution processes for 16 
hours. Next, ceramic slurry mixture was obtained by adding the terpineol 10 weight section of 220 
degrees C of boiling points, and the various organic binder 7 weight sections which have the 
modulus of elasticity shown in a table 4 in the same pot, and mixing these as secondary distribution 
processes in it for further 16 hours. 

[0098] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation 
of the above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl 
ketone was removed thoroughly and the dielectric ceramic paste was obtained. Subsequently, the 
sake [ for viscosity control ], terpineol 10-20 weight section addition was carried out, and the 
automatic mortar distributed and adjusted. 
[0099] 
[A table 4] 
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[0100] As shown in a table 4, the modulus of elasticity of the various organic binders contained in a 
dielectric ceramic paste compared with 1 MPa which is the modulus of elasticity of the polyvinyl 
butyral contained in the dielectric ceramic slurry for the dielectric ceramic green sheet mentioned 
above is 1 or more MPas in the sample 1 6 used as an example thru/or 1 9, and is less than 1 MPa by 
the sample 20 used as the example of a comparison. 

[0101] 5. In order to form an internal electrode on the principal plane of the dielectric ceramic green 
sheet prepared for the production place of a stacked type ceramic condenser, the conductive paste 
was screen-stenciled and it dried for 10 minutes at 80 degrees C. In addition, the dimension, 
configuration, and location of an internal electrode were set up so that the layered product chip 
obtained at a next process might be suited. Next, in order to form the ceramic Green layer for level 
difference absorption on the principal plane of a dielectric ceramic green sheet, each dielectric 
ceramic paste concerning a sample 1 thru/or 20 was screen-stenciled, and it dried for 10 minutes at 
80 degrees C. It was made for each thickness of an internal electrode and the ceramic Green layer for 
level difference absorption to be set to 1 .5 micrometers (for the thickness after baking to be 0.8 
micrometers) after desiccation. 

[0102] Next, it puts so that the dielectric ceramic green sheet of 500 sheets which forms the internal 
electrode and the ceramic Green layer for level difference absorption as mentioned above may be put 
with the dielectric ceramic green sheet of 20 sheets with which it is not given to the internal 
electrode etc., and a raw layered product is produced, and it is this layered product lOOOkg/cm at 80 
degrees C 2 The heat press was carried out on application-of-pressure conditions. 
[0103] Next, two or more layered product chips were obtained by cutting an above-mentioned raw 
layered product with a cutting cutting edge so that it might become a dimension with a die-length 
[ of 3.2mm ] x width-of-face [ of 1 .6mm ] x thickness of 1 .6mm after baking. 
[0104] Next, two or more above-mentioned layered product chips were aligned on the setter for 
baking to whom the low volume spray of the zirconia powder was carried out, temperature up was 
carried out over 24 hours from a room temperature to 250 degrees C, and the organic binder was 
removed. Next, the layered product chip was thrown into the firing furnace, and it calcinated by the 
profile of about 20 hours at a maximum of 1300 degrees C. 

[0105] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face 
polish, the external electrode was prepared in the both ends of a sintered compact, and the stacked 
type ceramic condenser used as a sample was completed. 

[0106] 6. Various properties were evaluated about the ceramic paste and stacked type ceramic 
condenser concerning the sample 1 which carried out assessment **** thru/or 20 of a property. The 
result is shown in a table 1 thru/or a table 4 shown above. 
[0107] Characterization in a table 1 thru/or a table 4 was performed as follows. 

[0108] "Degree of dispersion": The particle size distribution of ceramic powder were measured using 
the optical diffraction type particle-size-distribution measuring device, and were computed from the 
acquired particle size distribution. That is, the ceramic powder prepared previously was underwater 
distributed using the ultrasonic homogenizer, the supersonic wave was impressed till the place where 
a grain size does not become small any more, the grain size of D90 at that time was recorded, and 
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this was made into the marginal grain size. On the other hand, the ceramic paste was diluted in 
ethanol, the grain size of D90 of particle size distribution was recorded, and this was made into the 
grain size of a paste. And degree of dispersion = (the grain size / marginal grain size of a paste) 
degree of dispersion was computed based on the formula of -1 . This degree of dispersion shows that 
dispersibility is so good that a value is close to 0 if a numeric value is +, and shows that dispersibility 
is so good that an absolute value is large if a numeric value is 

[0109] using the screen made from stainless steel with a thickness of 50 micrometers by 400 meshes 
on a "printing thickness" :96% alumina substrate, printing by the emulsion thickness of 20 
micrometers, and drying for 10 minutes at 80 degrees C - the printing paint film for assessment — 
forming — the thickness ~ a ratio — it asked from the measurement result by the laser surface 
roughness meter of a contact process. 

[0110] "Ra(surface roughness)": - the value which formed the same printing paint film for 
assessment as the case of the above "printing thickness", and equalized the absolute value of the 
deflection of the center line and roughness curve which equalized the surface roughness Ra, i.e., a 
wave, - a ratio — it asked from the measurement result by the laser surface roughness meter of a 
contact process. 

[0111] "Structure defective percent defective": When abnormalities were seen by the visual 
inspection of the sintered compact chip for the obtained stacked type ceramic condenser, and 
inspection by the ultrasonic microscope, the internal structure defect was checked by polish and 
(number of sintered compact chips with structure defect)/(total of a sintered compact chip) was made 
into the structure defective percent defective. 

[01 12] If it compares between the samples 5 which serve as the samples 1-4 used as an example, and 
an example of a comparison in a table 1 So that it may have the elastic modulus which is 30 or more 
MPas which are the elastic modulus of a dielectric ceramic green sheet According to the stacked type 
ceramic condenser concerning the samples 1 -4 as an example constituted with the ceramic Green 
layer for level difference absorption which consists of a dielectric ceramic paste with which the 
addition of a plasticizer was controlled It compares with the stacked type ceramic condenser 
concerning the sample 5 as an example of a comparison which the plasticizer consisted of with the 
ceramic Green layer for level difference absorption which consists of an added dielectric ceramic 
paste so that the elastic modulus of less than 30 MPas might be brought about. A structure defective 
percent defective can be reduced substantially. 

[0113] Moreover, if it compares between the samples 10 and samples 20 which serve as the samples 
6-9 and samples 16-19 used as an example, and an example of a comparison in a table 2 and a table 4 
As an example constituted with the ceramic Green layer for level difference absorption which 
consists of a dielectric ceramic paste containing the organic binder which has the modulus of 
elasticity which is 1 or more MPas which are the modulus of elasticity of the organic binder 
contained in the dielectric ceramic slurry for a dielectric ceramic green sheet According to the 
stacked type ceramic condenser concerning ****** 6-9 and samples 16-19 It compares with the 
stacked type ceramic condenser concerning the sample 10 and sample 20 as an example of a 
comparison which were constituted with the ceramic Green layer for level difference absorption 
which consists of a dielectric ceramic paste containing the organic binder which has the modulus of 
elasticity of less than 1 MPa. A structure defective percent defective can be reduced substantially. 
[0114] Moreover, if it compares between the samples 15 which serve as the samples 11-14 used as 
an example, and an example of a comparison in a table 3 The ceramic Green layer for level 
difference absorption which consists of a dielectric ceramic paste containing the organic binder 
which has the glass transition temperature which is 20 degrees C or more which is the glass 
transition temperature of the organic binder contained in the dielectric ceramic slurry for a dielectric 
ceramic green sheet According to the stacked type ceramic condenser concerning the samples 11-14 
as an example constituted by having Compared with the stacked type ceramic condenser concerning 
the sample 15 as an example of a comparison constituted with the ceramic Green layer for level 
difference absorption which consists of a dielectric ceramic paste containing the organic binder 
which has the glass transition temperature of less than 20 degrees C, a structure defective percent 
defective can be reduced substantially. 

[0115] The elastic modulus of the ceramic Green layer for level difference absorption thus, by being 
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carried out more than the elastic modulus of a ceramic green sheet When it is going to obtain a raw 
layered product by accumulating and pressing two or more composite structures, it is hard coming to 
deform the ceramic Green layer for level difference absorption rather than a ceramic green sheet at 
the time of a press. The sake, It turns out that the ceramic Green layer for level difference absorption 
serves as a wall, and it is hard coming to also generate deformation of an internal electrode, and has 
been hard that it comes to generate a gap of an internal electrode and distortion as a result. 
[01 16] Moreover, if a table 1 and a table 2, a table 3, and a table 4 are compared, according to the 
samples 1 1-20 shown in the table 3 and table 4 which adopted primary distribution processes and 
secondary distribution processes, and added the organic binder in secondary distribution processes It 
turns out that the more excellent dispersibility can be acquired compared with the samples 1-10 
shown in the table 1 and table 2 which did not perform such a thing, and the result with nearby 
[ good ] is shown in each item of surface roughness and a structure defective percent defective. 
[0117] 

[The example 2 of an experiment] The example 2 of an experiment is related with a laminating 
inductor. 

[01 18] 1. Dehydration desiccation was carried out after preparation **** of magnetic-substance 
ceramic powder and ferric oxide carried out weighing capacity so that 49.0-mol % and a zinc oxide 
may become [ 14.0-mol % and oxidization copper ] and nickel oxide may become 8.0-mol % 29.0- 
mol%, and they carried out wet blending using a ball mill. Subsequently, after carrying out 
temporary quenching at 750 degrees C for 1 hour, magnetic-substance ceramic powder was obtained 
by grinding. 

[0119] 2. Magnetic-Substance Ceramic Powder of 100 Weight Sections Prepared for Preparation of 
Ceramic Slurry, and Production Place of Ceramic Green Sheet, The dispersant which consists of a 
maleic-acid copolymer of the 0.5 weight section, and the solvent which consists of a methyl ethyl 
ketone of 30 weight sections, and toluene of 20 weight sections with the ball 600 weight section 
made from a zirconia with a diameter of 1mm The inside degree of polymerization as an organic 
binder and the polyvinyl butyral of 7 weight sections of whenever [ high butyral-ized ] (elastic 
modulus: 1 MPa; glass transition temperature : 20 degrees C) after supplying to a ball mill and 
stirring for 4 hours, DOP (dioctyl phthalate) of 3 weight sections as a plasticizer and the ethanol of 
20 weight sections were added, wet blending was performed for 20 hours, and the magnetic- 
substance ceramic slurry was obtained. 

[0120] And to this magnetic- substance ceramic slurry, the doctor blade method was applied and the 
magnetic-substance ceramic green sheet with a thickness of 20 micrometers (the thickness after 
baking is 15 micrometers) was fabricated. Desiccation is 80 degrees C and was performed for 5 
minutes. 

[0121] The elastics modulus of this magnetic-substance ceramic green sheet were 20MPa(s). 
[0122] 3. After kneading the preparation Ag metal powder 80 weight section of a conductive paste, 
the Pd metal powder 20 weight section, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight 
section, and the butyl carbitol 35 weight section with 3 rolls, 35 weight sections, in addition viscosity 
control were performed for the terpineol, and the conductive paste was obtained. 
[0123] 4. Preparation-Sample 21 thru/or 24 (Example), and Sample 25 (Example of Comparison) of 
Ceramic Paste for Ceramic Green Layer for Level Difference Absorption - Magnetic-Substance 
Ceramic Powder 100 Weight Section Prepared Previously, It had the addition (weight section) 
shown in a table 5 in the terpineol 40 weight section and the ethyl cellulose resin 5 weight section, 
and DOP as a plasticizer was added, these were well kneaded with 3 rolls, after mixing with an 
automatic mortar, and the magnetic-substance ceramic paste was obtained. 
[0124] 
[A table 5] 
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[0125] As shown in a table 5, the elastic modulus of the dielectric ceramic Green layer for level 
difference absorption formed with a magnetic-substance ceramic paste compared with 20MPa(s) 
which are the elastics modulus of the magnetic-substance ceramic green sheet mentioned above is 20 
or more MP as in the sample 21 used as an example thru/or 24, and is less than 20 MPas by the 
sample 25 used as the example of a comparison. 

[0126] - A sample 26 thru/or 29 (example), and sample 30 (example of a comparison) - After mixing 
the magnetic-substance ceramic powder 100 weight section prepared previously, the terpineol 40 
weight section, and the various organic binder 7 weight sections which have the modulus of 
elasticity shown in a table 6 with an automatic mortar, it kneaded well with 3 rolls and the magnetic- 
substance ceramic paste was obtained. 
[0127] 
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[0128] As shown in a table 2, the modulus of elasticity of the various organic binders contained in a 
magnetic-substance ceramic paste compared with IMPa which is the modulus of elasticity of the 
polyvinyl butyral contained in the magnetic-substance ceramic slurry for the magnetic-substance 
ceramic green sheet mentioned above is 1 or more MPas in the sample 26 used as an example thru/or 
29, and is less than 1 MPa by the sample 30 used as the example of a comparison. 
[0129] - A sample 31 thru/or 34 (example), and sample 35 (example of a comparison) - The 
magnetic-substance ceramic powder 100 weight section prepared previously, the methyl-ethyl- 
ketone 70 weight section of 79.6 degrees C of boiling points, the terpineol 30 weight section of 220 
degrees C of boiling points, and the ball 600 weight section made from a zirconia with a diameter of 
1mm were supplied to the ball mill, and wet blending was performed as primary distribution 
processes for 16 hours. Next, ceramic slurry mixture was obtained by adding the terpineol 10 weight 
section of 220 degrees C of boiling points, and the various organic binder 5 weight sections which 
have each glass transition temperature shown in a table 7 in the same pot, and mixing these as 
secondary distribution processes in it for further 16 hours. 

[0130] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation 
of the above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl 
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ketone was removed thoroughly and the magnetic-substance ceramic paste was obtained. 
Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition was carried 
out, and the automatic mortar distributed and adjusted. 
[0131] 
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[0132] As shown in a table 7, the glass transition temperature of the various organic binders 
contained in a magnetic-substance ceramic paste compared with 20 degrees C which is the glass 
transition temperature of the polyvinyl butyral contained in the magnetic-substance ceramic slurry 
for the magnetic-substance ceramic green sheet mentioned above is 20 degrees C or more in the 
sample 3 1 used as an example thru/or 34, and is less than 20 degrees C by the sample 35 used as the 
example of a comparison. 

[0133] - A sample 36 thru/or 39 (example), and sample 40 (example of a comparison) - The 
magnetic-substance ceramic powder 100 weight section prepared previously, the methyl-ethyl- 
ketone 70 weight section of 79.6 degrees C of boiling points, the terpineol 30 weight section of 220 
degrees C of boiling points, and the ball 600 weight section made from a zirconia with a diameter of 
1mm were supplied to the ball mill, and wet blending was performed as primary distribution 
processes for 16 hours. Next, ceramic slurry mixture was obtained by adding the terpineol 10 weight 
section of 220 degrees C of boiling points, and the various organic binder 7 weight sections which 
have the modulus of elasticity shown in a table 8 in the same pot, and mixing these as secondary 
distribution processes in it for further 16 hours. 

[0134] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation 
of the above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl 
ketone was removed thoroughly and the magnetic-substance ceramic paste was obtained. 
Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition was carried 
out, and the automatic mortar distributed and adjusted. 
[0135] 
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[0136] As shown in a table 8, the modulus of elasticity of the various organic binders contained in a 
magnetic-substance ceramic paste compared with IMPa which is the modulus of elasticity of the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/6/2006 



JP,2002-043161,A [DETAILED DESCRIPTION] 



Page 16 of 18 



polyvinyl butyral contained in the magnetic-substance ceramic slurry for the magnetic-substance 
ceramic green sheet mentioned above is 1 or more MPas in the sample 36 used as an example thru/or 
39, and is less than 1 MPa by the sample 40 used as the example of a comparison. 
[0137] 5. the coil prolonged at a coiled form behind the laminating of the magnetic-substance 
ceramic green sheet of production plurality of a laminating inductor — the position of the magnetic- 
substance ceramic green sheet previously prepared so that a conductor could be formed — a beer hall 

— while forming the breakthrough for a conductor — the principal plane top of a magnetic-substance 
ceramic green sheet — a coil — a conductor — the inside of the film and a breakthrough — a beer hall - 

- in order to form a conductor, the conductive paste was screen-stenciled and it dried for 1 0 minutes 
at 80 degrees C. Next, in order to form the magnetic-substance ceramic Green layer for level 
difference absorption on a magnetic-substance ceramic green sheet, the magnetic-substance ceramic 
paste was screen-stenciled and it dried for 10 minutes at 80 degrees C. a coil — a conductor — it was 
made for each thickness of the film and the magnetic-substance ceramic Green layer for level 
difference absorption to be set to 30 micrometers (for the thickness after baking to be 20 
micrometers) after desiccation 

[0138] next — above — a coil — a conductor — the film and a beer hall — the magnetic-substance 
ceramic green sheet of nine sheets which forms the conductor and the ceramic Green layer for level 
difference absorption - a coil - while piling up so that a conductor may be formed — the - up and 
down — a coil — a conductor — the magnetic-substance ceramic green sheet of six sheets which does 
not form the film etc. - a raw layered product in piles — producing - this layered product - 80 
degrees C — 1000kg/cm2 The heat press was carried out under application of pressure. 
[0139] Next, two or more layered product chips were obtained by cutting an above-mentioned raw 
layered product with a cutting cutting edge so that it might become a dimension with a die-length 
[ of 1.0mm ] x width-of-face [ of 0.5mm ] x thickness of 0.5mm after baking. 
[0140] Next, two or more above-mentioned layered product chips were aligned on the setter for 
baking to whom the low volume spray of the zirconia powder was carried out, temperature up was 
carried out over 24 hours from a room temperature to 250 degrees C, and the organic binder was 
removed. Next, the layered product chip was thrown into the firing furnace, and it calcinated by the 
profile of about 20 hours at a maximum of 970 degrees C. 

[0141] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face 
polish, the external electrode whose principal component is silver was prepared in the both ends of a 
sintered compact, and the laminating inductor of the shape of a chip used as a sample was 
completed. 

[0142] 6. About the laminating inductor concerning the sample in which the property carried out 
assessment ****, degree of dispersion, printing thickness, Ra (surface roughness), and a structure 
defective percent defective were evaluated by the same way as the case of the example 1 of an 
experiment. The result is shown in a table 5 thru/or a table 8 shown above. 

[0143] If it compares between the samples 25 which serve as the samples 21-24 used as an example, 
and an example of a comparison in a table 5 So that it may have the elastic modulus which is 20 or 
more MPas which are the elastic modulus of a magnetic-substance ceramic green sheet According to 
the stacked type ceramic condenser concerning the samples 21-24 as an example constituted with the 
ceramic Green layer for level difference absorption which consists of a magnetic-substance ceramic 
paste with which the addition of a plasticizer was controlled It compares with the stacked type 
ceramic condenser concerning the sample 25 as an example of a comparison which the plasticizer 
consisted of with the ceramic Green layer for level difference absorption which consists of an added 
magnetic-substance ceramic paste so that the elastic modulus of less than 20 MPas might be brought 
about. A structure defective percent defective can be reduced substantially. 

[0144] Moreover, if it compares between the samples 30 and samples 40 which serve as the samples 
26-29 and samples 36-39 used as an example, and an example of a comparison in a table 6 and a 
table 8 As an example constituted with the ceramic Green layer for level difference absorption which 
consists of a magnetic-substance ceramic paste containing the organic binder which has the modulus 
of elasticity which is 1 or more MPas which are the modulus of elasticity of the organic binder 
contained in the magnetic-substance ceramic slurry for a magnetic-substance ceramic green sheet 
According to the stacked type ceramic condenser concerning ****** 26-29 and samples 36-39 It 
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compares with the stacked type ceramic condenser concerning the sample 30 and sample 40 as an 
example of a comparison which were constituted with the ceramic Green layer for level difference 
absorption which consists of a magnetic-substance ceramic paste containing the organic binder 
which has the modulus of elasticity of less than 1 MPa. A structure defective percent defective can 
be reduced substantially. 

[0145] Moreover, if it compares between the samples 35 which serve as the samples 31-34 used as 
an example, and an example of a comparison in a table 7 The ceramic Green layer for level 
difference absorption which consists of a magnetic-substance ceramic paste containing the organic 
binder which has the glass transition temperature which is 20 degrees C or more which is the glass 
transition temperature of the organic binder contained in the magnetic-substance ceramic slurry for a 
magnetic-substance ceramic green sheet According to the stacked type ceramic condenser 
concerning the samples 31-34 as an example constituted by having Compared with the stacked type 
ceramic condenser concerning the sample 35 as an example of a comparison constituted with the 
ceramic Green layer for level difference absorption which consists of a magnetic-substance ceramic 
paste containing the organic binder which has the glass transition temperature of less than 20 degrees 
C, a structure defective percent defective can be reduced substantially. 

[0146] Moreover, if a table 5 and a table 6, a table 7, and a table 8 are compared, according to the 
samples 31-40 shown in the table 7 and table 8 which adopted primary distribution processes and 
secondary distribution processes, and added the organic binder in secondary distribution processes It 
turns out that the more excellent dispersibility can be acquired compared with the samples 21-30 
shown in the table 5 and table 6 which did not perform such a thing, and the result with nearby 
[ good ] is shown in each item of surface roughness and a structure defective percent defective. 
[0147] Thus, also in the case of the laminating inductor by the example 2 of an experiment, the same 
inclination as the case of the stacked type ceramic condenser by the example 1 of an experiment 
appears. 

[0148] As mentioned above, by this invention, although the case where dielectric ceramic powder or 
magnetic-substance ceramic powder was used was explained as ceramic powder contained in the 
ceramic paste concerning this invention, even if it is not influenced by the electrical characteristics of 
the ceramic powder used and uses [ therefore ] for example, insulator ceramic powder or piezo 
electric crystal ceramic powder, the ceramic paste which can expect the same effectiveness can be 
obtained. 
[0149] 

[Effect of the Invention] According to this invention, as mentioned above, by forming the ceramic 
Green layer for level difference absorption a raw layered product — setting — an internal electrode 
and a coil — a conductor — between the part in which internal-circuitry element film like the film is 
located, and the part which is not so Or while the internal-circuitry element film does not arise in the 
direction of a laminating substantially and can make the difference of the thickness between the part 
by which the a large number array is carried out comparatively, and the part which is not so it Since 
the elastic modulus of the ceramic Green layer for level difference absorption is carried out more 
than the elastic modulus of a ceramic green sheet When it is going to obtain a raw layered product by 
accumulating and pressing two or more composite structures, it is hard coming to deform the 
ceramic Green layer for level difference absorption rather than a ceramic green sheet at the time of a 
press. The sake, A gap of the internal-circuitry element film and distortion can be made hard for the 
ceramic Green layer for level difference absorption to serve as a wall, to be hard coming to also 
generate deformation of the internal-circuitry element film, and to produce as a result. 
[0150] therefore, the problem of a defect and short [ poor ], such as delamination and a minute crack, 
can be made hard to produce in the obtained laminating mold ceramic electronic parts. 
[0151] so - although lamination of the ceramic green sheet used in order to manufacture laminating 
mold ceramic electronic parts can be carried out advantageously and such lamination progresses — a 
defect — being generated — being hard — and reliable laminating mold ceramic electronic parts are 
realizable, moreover, an internal electrode and a coil — a conductor — heavy-gage-izing of internal- 
circuitry element film like the film — also receiving - a structure defect — being generated - being 
hard — and reliable laminating mold ceramic electronic parts are realizable. 

[0152] Thus, when according to this invention it becomes possible to fully correspond to the demand 
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of the miniaturization of laminating mold ceramic electronic parts or thin-shape-izing, and 
lightweight-izing and this invention is applied to a stacked type ceramic condenser, a miniaturization 
or thin-shape-izing, and large-capacity-izing of a stacked type ceramic condenser can be attained 
advantageously. 

[0153] Primary distribution processes that the ceramic paste for forming the above-mentioned 
ceramic Green layer for level difference absorption carries out distributed processing of the primary 
mixture which contains ceramic powder and the 1 st organic solvent at least in this invention, 
Secondary distribution processes which carry out distributed processing of the secondary mixture 
which added the organic binder to the primary mixture which passed through primary distribution 
processes at least, By heat-treating secondary mixture after the process which includes the 2nd 
organic solvent of a high-boiling point in primary mixture and/or secondary mixture from the 1 st 
organic solvent, and secondary distribution processes If produced through the clearance process 
which removes the 1st organic solvent selectively, in a ceramic paste, the outstanding distributed 
condition can be acquired, this will be reflected and effectiveness which was mentioned above will 
be demonstrated more notably. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view in which being for explaining the manufacture approach of a 
stacked type ceramic condenser by 1 operation gestalt of interesting invention of a parenthesis, and 
showing a part of raw layered product 3 a in illustration for this invention. 

[Drawing 2] It is the top view fracturing and showing some composite structures 6 produced in the 

manufacture approach of the stacked type ceramic condenser shown in drawing 1 . 

[Drawing 3] It is the sectional view showing in illustration layered product chip 4a produced in the 

manufacture approach of the stacked type ceramic condenser shown in drawing 1 . 

[Drawing 4] It is the perspective view disassembling and showing the element which constitutes the 

raw layered product 13 prepared in order to manufacture the laminating inductor by other operation 

gestalten of this invention. 

[Drawing 5] It is the perspective view showing the appearance of the laminating inductor 1 1 
equipped with the layered product chip 1 2 which calcinated the raw layered product 1 3 shown in 
drawing 4 , and was obtained. 

[Drawing 6] It is the sectional view in which being for explaining the manufacture approach of the 
conventional interesting stacked type ceramic condenser, and showing a part of raw layered product 
3 in illustration for this invention. 

[Drawing 7] It is the top view showing some ceramic green sheets 2 in which the internal electrode 1 
produced in the manufacture approach of the stacked type ceramic condenser shown in drawing 6 
was formed. 

[Drawing 8] It is the sectional view showing in illustration the layered product chip 4 produced in 
the manufacture approach of the stacked type ceramic condenser shown in drawing 6 . 
[Description of Notations] 

I Internal Electrode (Internal-Circuitry Element Film) 
2, 14-19 Ceramic green sheet 

3a, 13 A student's layered product 
4a, 12 Layered product chip 

5, 22, 25, 28, 30 Ceramic Green layer for level difference absorption 
6 Composite Structure 

I I Laminating Inductor (Laminating Mold Ceramic Electronic Parts) 

20, 23, 26, and 29 a coil — a conductor — film (internal-circuitry element film) 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/6/2006 



jP,2002-043 1 6 1 , A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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